Measurements of fast fluctuations of viscoelastic properties with the quartz crystal microbalance.
The quartz crystal microbalance (QCM) was used to study the variability of acoustic properties of living cells on the sub-second time scale. A confluent cell layer of rat cardiac myocytes was grown onto the electrode of quartz crystal resonator. The cell layer performed periodic, synchronous contractions at a rate of about 1.5 Hz. In order to monitor these rather fast changes in the state of the cells, the QCM was operated in a "fast mode", which allows sampling of the shift of the resonance frequency and energy dissipation with a rate of up to 100 Hz. The contractions were clearly reflected in periodic variations of the resonance frequency and the bandwidth. The rate of the contractions, in particular, could be easily detected in this way. Building on the rate of contraction, the setup can be used to monitor the response of the cell layer to heart stimulating drugs like isoproterenol. Depending on the concentration of isoproterenol, the beat rate was found to increase by up to a factor of two.